Abstract: Malaysia is among 12 countries in the world that rich in biodiversity including an assortment of plants with potential sources for new antimicrobial agents. Despite the fact that various plants have been screened, the requirement for detail study on antimicrobial compounds from plants is preceded as safer and better agent to inhibit growth of microbes. Therefore, selected Malaysia plants with medicinal properties are listed for further review in their antimicrobial activity and their major compound that act as antimicrobial agent. The major groups of the antimicrobial constituents are phenolics, phenolic acids, quinones, saponins, flavonoids, tannins, coumarins, terpenoids and alkaloids. These compounds are secondary metabolites that play the main role in plant defense mechanism. They also exhibited inhibitory effect on various microorganisms such as Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, Escherichia coli and Candida albicans. Compounds derived from Malaysian plants have the potential to be used as antimicrobial additive as most of their extracts containing active compounds such as caffeic acid, pyrogallol, catechin and curcumin. Extraction method of plants extract is done either by conventional method of maceration and extraction under reflux and steam distillation or modern method of microwave assisted extraction, supercritical fluid extraction and ultrasound-assisted solvent extraction. Even though plants extracts with medicinal properties are gaining fame for their antimicrobial properties, however the study on incorporation of the extracts into edible films as antimicrobial food packaging is limited. The advantages of using an edible film with antimicrobial agent plants for food products are it safe to use and it able to extend the shelf life while reducing packaging waste.
Introduction
Food spoilage is commonly caused by microbial contamination during slaughtering, processing, packaging and shipping. Growth of a group of microorganisms including foodborne pathogens due to mishandling and misuse of antibiotics lead to formation of microbes that have a good tolerant with food processing and preservation besides exhibit antibiotic resistant. Counter measure taken by food industry are usually by thermal processing, refrigeration, freezing, modified atmosphere, drying, salting and fermentation. 1 Even though this method helps to extend the shelf life of food products, however they cannot totally inhibit the growth of pathogenic microbes that can endanger the consumer"s health. Adding antimicrobial agentto food is one of the alternative technologies to suppress the microbial activity. However, this type of additive is commercially limited. Common chemical food preservative uses in food are benzoic acids, sorbic acids, sulphur dioxide, nitrates and nitrites, and their derivative salts. 2 However, these synthetic chemical additives are potential allergens such as benzoic acid and sulphites. These additives lead to formation of carcinogenic compounds of nitrosamines from nitrite and benzene from benzoic acid. Excessive consumption of these chemical additives potentially causes adverse effect on the consumer"s health. Quality, nutritional and safety of food are the reasons of the continuously expanding interest for the researcher to study into natural antimicrobial compounds usage in food. Antimicrobial additive from plant origin is a promising green technology for food industry. Studies related to plant-derived antimicrobials found in scientific literature commonly encompassing the antimicrobial activity of herbs, spices and their derived essential oil and isolated compounds. 3, 4 This is due to the large number of secondary metabolites found in spices and herbs that can inhibit the growth of infectious organisms. 4, 5 Beth et al. 6 stated that most of the recent research to discover additional natural antimicrobialagents are from plant with medicinal properties. Most plant that exhibit medicinal properties have inhibitory effect on various types of microorganism. Malaysian rainforest is among the richest flora in the world where it encompasses several thousand species of vascular plants. This includes more than 2,000 species of trees as well as the parasitic monster flower Rafflesia arnoldii (Rafflesiaceae family), numerous varieties of carnivorous pitcher plants Nepenthes, 100 different species of trees in one acre of forest (shrubs, herbs, creepers and epiphytes) etc. 7 Previous study on antimicrobial screening of 93 plants listed in Malaysia which majority of the plants have been used in traditional medicine or as food summarize that only 12% from the plants do not exhibit antimicrobial activity. 8 Malaysia encompasses wide range of herbs that exhibit medicinal properties such as Curcuma longa, Ocimum basilicum, Labisia pumila etc. Different plant has different degree of antimicrobial ability based on their congenital active compounds. Therefore, researcher tends to use unnecessary excessive amount of the plants to the food in order to have high amount of active compounds. According to this, Beth et al. 6 suggested that the identified active compound need to be isolated and concentrated first prior to antimicrobial activity study. Some of the extracts may have adverse flavor or odor and change the organoleptic properties of the foods product. To overcome this problem, Gyawali and Ibrahim 9 suggested that plants antimicrobial compound should be combined with others natural preservative or technologies in order to produce synergistic effect against foodborne pathogens. Antimicrobial food packaging systems is a packaging system designed to release the antimicrobial compound on the food surface to inhibit or to delay the microbial growth. 10 In general, there are two approaches to prevent microorganisms from infecting humans or deteriorating food products; disinfection and antimicrobial polymers. 11 However, the usages of disinfectants cause a considerable environmental pollution problem and boost the development of resistant microbial strains. Meanwhile, the second method is generally formulated by incorporation of materials with biocides onto polymers and then discharged into the surroundings to inhibit or to kill microbes. The main advantage of antimicrobial polymers is that it can be tethered to polymer surfaces without affecting their biological activity and can kill microbes without discharging the antimicrobial agent.
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In this review, several Malaysian plants that are recognized as the potential sources for antimicrobial agent to be incorporated into food packaging material are presented. The related extensive researches on the antimicrobial compounds of these plants are also reviewed in details.
Antimicrobial Activity of Malaysian Plants
Plants containing phytochemicals are important especially those that have beneficial medicinal effects. Phytochemical is a part of non-nutritive plants that biologically active which also act as antimicrobial agents in plant defense mechanism. 5, 12 Phytochemical is resulted from combination of secondary products present in plant. They are secondary metabolites, which beenproduced and appended either in particular parts or in all parts of the plants. Some of the major groups for secondary metabolites in plants are phenolic, terpenoids and alkaloids compound. 12 A number of studies and reviews have been conducted on phytochemical as natural antimicrobial agent due to the increasing consumer demand for safer food additive. 4, 5, 9, [12] [13] [14] [15] [16] [17] Tana et al. 5 brings to the fore the fact that antimicrobial activity is depending on the compounds concentration, structure, functional group and composition. Even though study by Ciocan and Bara 12 highlighted that essential oil have been used worldwide as food preservative since ancient times and alkaloids also commonly used as antimicrobial agent in foods product, however study by Halley and Patel 18 highlighted that phenolic compounds are the most effective phytochemical. Therefore, it is importance to screen randomly the plants for active compound instead of screening botanically the targeted species. Cananga odorata (Lam.) Hook. f. & Thomson.
(Annonaceae family). C.odorata is commonly known as "kenanga" (Malay) and "ylang" (English). C.odorata is a tree with height 2-4m with dark green leaves and yellow brownish fragrant flower when mature. The taste of this tree is slightly numbing. 19 Study by Sacchetti et al. 20 on antimicrobial activity of C.odorata flower oil by disc diffusion assay method show that it can inhibit growth of Candida albicans, Rhodotorula glutinis, Schizosaccharomyces pombe, Saccharomyces cerevisiae, Yarrowia lypolitica with minimum inhibition concentration (MIC) of 0.17, 0.23, 0.54, 0.27 and 0.3 mg/mL respectively. Antimicrobial activity of "ylang" is attributed by the presence of caffeic acid (phenolic compound) and camphene and β-pinene (terpenoid compounds). Cosmos caudatus Kunth (Asteraceae family). C. caudatusalso known as "ulam raja" (Malay) and Indian Pennywort in English can grow up to 3m tall. The dried leaves powder has a unique odor and mint taste. 21 Study by Rasdi et al. 22 which use dimethyl sulfoxide as the negative control show that C. caudatus exhibit antimicrobial activity on Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, Escherichia coli and Candida albicans with minimum inhibition concentration of 25mg/mL for all bacterial strains. The antimicrobial activity is due to the presence of chlorogenic acid and catechin from phenolic and flavonoid compounds, respectively. Kaempferia galangal L. (Zingiberaceae family).K. galanga is a small herb which also known as "cekur" in Malay and East-Indian galangal in English. This tree powder is light brown in color and has taste of slightly spicy and astringent. The rhizome is fleshy and fragrant pale green or greenish white inside. Antimicrobial activity of K. galanga affects different microorganisms at different minimum inhibitory concentration (MIC) depending on the part of tree extracts tested and the solvent used. Study by Omar et al. 23 24, 25 Antimicrobial activity of turmeric is proved in study by Singh et al. 24 on essential oil of C.longa rhizome, where the study demonstrated that it can inhibit the growth of Staphylococcus aureus with MIC of 1.95 μL/L, Candida albicans with MIC 5.5 μL/L and Aspergillus niger with MIC 6.7 μL/L. Antimicrobial activity of turmeric is attributed by the presence of curcumin, a phenolic compound also sesquiterpene, terpenes compounds. Labisia pumila (Primulaceae family).L. pumila also known as "kacip Fatimah" in Malay where it has tough and woody root, light brown in color, has slight odour and tasteless. 26 The tree"s growth rate very low and can erect up to 10-40 cm high or prostrate up to 60 cm long. 27 Antimicrobial activity of methanol extracts of L. pumila var. alataroot and stem (300 mg/disc) indicated direct inhibitory action againstBacillus subtilis and Bacillus cereus (Gram-positive bacteria) with inhibition zone ranging from 0.79-0.94 cm while Enterobacter aerogenes, Escherichia coli and Klebsiella pneumonia (Gram-negative bacteria) with inhibition zone ranging from 0.50 to 1.11 cm. 28 The antimicrobial activity is due to the presence of gallic acid and myricetin from phenolic and flavonoid compounds, respectively. Melastoma malabathricum L.(Melastomataceae family). M. malabathricum is small tree 2-5 m tall and also known as "senduduk" (Malay) and straits rhododendron (English). The dried powder is tasteless and has characteristic odor. 29 Antimicrobial activity of 200 mg/mL aqueous extract of M. malabathricum leaves has been studied by Thatoi et al. 30 In the study, it is shown that the extract restrained the growth of Bacillus brevis with inhibition zone of 21 mm, Vibrio cholera (20 mm), Candida kruesi (13 mm) and B. subtilis (13 mm) by applying agar cup method.Antimicrobial activity of straits rhododendron are attributed by the presence of asiatic acid, terpene compound; quercetin, flavonoids compound and strictinin, tannin compounds. 32 Active compound of Indian mulberry are quercetin (flavonoid compound), xeronine (alkaloid compound) and terpineol (terpene compound). Murraya koenigii (L.)Sprengel (Rutaceae family) also known as "daun kari" (Malay) or curry leaves (English). M. koenigii is a tree with height ranging from 4 to 6m where the powder is green in color with aromatic odor and slightly pungent and bitter taste. 33 Disc diffusion method is used to identify the antimicrobial activity of ethanol (90%) extract of 50 mg/mL M. koenigii leaves by Argal et al. 34 showed that it inhibited the growth of Staphylococcus aureus with inhibition zones of 16 mm and Escherichia coli (18 mm). Active compound of curry leaves are quercetin (flavonoid compound), carbazole (alkaloid compound) and cinnamic acid (phenolic compound). Most of the Malaysian plant have phenolic compound as active component except for Indian mulberry. Phenolic compounds are simple bioactive phytochemicals with one substituted phenolic ring. 35 Cabral et al. 36 suggested that phenolic compound in defense mechanism is through enzyme inhibition cause by oxidized compound. The hydrophobic natures of the phenolic compounds allow them to make alteration on the microbial cellular permeability by penetrating into microbial cells and causes loss of macromolecules. Then, the compounds make interactions with membrane proteins resulting in structural and functionality changes. While Cowan 37 suggested that compound with higher oxidation bestow on greater inhibition of microorganism growth, Tana et al. 5 make a hypothesis that toxicity increases with increased hydroxylation. They also clarify that degrees of toxicity to microorganism is related to the number and sites of hydroxyl groups on the phenolic ring. The major group and active compounds, antimicrobial activity and the applications of some Malaysian plant are listed in Table 1 . 38 Olasupo et al. 39 compared the efficacy of 5 natural compounds against the E.coli and Salmonella typhimurium identified that thymol are the most efficient, follow by carvacrol, eugenol, cinnamic acid and diacetyl. 39 Even though thymol and carvacrol have similar structure, however both compounds exhibit difference antimicrobial effectiveness against microorganisms when tested in agar medium. Dorman and Deans (2000) concluded that the difference in effectiveness of antimicrobial activity is due to different locations of -OH group i.e. in thymol at meta-position meanwhile in carvacrol at orthoposition. 40 However, structure-function relationship in these compounds is yet to be well understood as this research area is limited. Referring to Table 1, the major compounds that contribute to antimicrobial activity are flavones, phenolic, alkaloid and terpenoid and essential oil. Referring to Table 1 , the highest inhibition of Candida albicansis Indian pennywort followed by turmeric, "ylang" and East-Indian galangal. It is found that the antimicrobial activity of Indian pennywort toward Candida albicansis attributed by flavonoids compound. Flavanoid is flavones with C 3 -C 6 aromatic ring linkage. 5 These compounds are synthesized by plants as defense mechanism toward microbial infection. Thus, it is an understanding fact that they been found in vitro to have wide range antimicrobial substances against variety of microorganism. 12 On the other hand, coumarin is a phenolic compound that can be found in East-Indian galangal. Coumarins are phenolic compounds encompassing of fused benzene and α-pyrone ring. 5, 12 Opposite to simple phenolic compounds, level of toxicity of coumarin to microorganism does not depend on the degree of hydroxylation. 36 Even though coumarin is known fromtheir anti-inflammatory, antithrombotic and vasodilatory activities, however several coumarin exhibited antimicrobial activities. Referring to Table 1 , only East-Indian galangal has coumarin as one of the major compound and the plant has lower inhibition activity toward Candida albicans and Escherichia coli in comparison with Indian Pennywort that have flavonoid compound. Alkaloid is another major group that contributes to antimicrobial activity in plants.Alkaloid is heterocyclic nitrogen compounds with the most efficient and therapeutically significant plant compounds. Referring to Table 1 , only Indian mulberry and curry leaves have alkaloid compounds which are xeronine and carbazole respectively. Even though they are extremely toxic as it have a marked therapeutic effect in minute quantities when at large amount, 12 however, both of the plants are consumed since decades ago by Malay culture in form of fruit juice (Indian mulberry) and as flavoring (curry leaves) in Asian dishes. Since there is no remark on the toxicity to human, therefore both of this plant can be suggested as sources for edible antimicrobial agent. Essential oils (EO) are secondary metabolites in plant which act as carrier for the fragrance of plants. 12 In addition tofragrance provider in plants, EO also getting their fame from theirrole in spices flavor and aroma. 5 Essential oil are typically found in compounds with isoprene structures such as terpenes with general chemical structure C 10 H 16 , diterpenes (C 20 ), triterpenes (C 30 ), tetraterpenes (C 40 ), hemiterpenes (C 5 ) and sesquiterpenes (C 15 ). When the compounds contain additional element, typically oxygen, it is known as terpenoids. Study by Cabral et al. 36 on terpenoid identified that these compounds confer antimicrobial activity against bacteria, protozoa, fungi and also virus. In addition to that, studies by Knobloch et al. 41 and Sikkema et al. 42 highlighted that EO has ability to react with lipids on the microbes" cell membrane and cause membrane permeability which lead to death of the cell.Research on EO by Delaquis et al. 43 and Aburjai and Natsheh 44 shows that EO has both antioxidant and antimicrobial activity. Delaquis et al. 43 reported thatthe effectiveness of cilantro EO against Listeria monocytogenes, theyalso concluded that the antimicrobial properties of alcohol compound increases with molecular weight. Cabral et al. 36 highlighted that essential oils consist of varies phytochemicals group and it is been suggested for the antimicrobial action approach of essential oil to attack multiple targets. From Table 1 , half of reviewed plants have terpenes or terpenoid as major compounds which are "ylang" flowers, East-Indian galangal, turmeric, straits rhododendron and Indian mulberry. Referring to Table 1 , the most reported compound that have ability to inhibit wide range of microorganisms growth are phenolic followed by terpenoid and flavonoid. Therefore, incorporation of plant extract containing both of these active compounds is economically benefited for food industry. Consequently, sources of active compound to inhibit growth of food pathogens should be from plants that exhibit relatively high levels of antimicrobial activity 5 . Studies done by Naz et al. 45 on antimicrobial activity for different types of turmeric such as Kasur, Faisalabad and Bannu showed that even though all of the trees are from same species, however, they found that Kasur exhibit highestefficacy against all bacteria strains tested in comparison with others two. Other than structural composition, the methods used to extractthe antimicrobial compound also affects the antimicrobial compound efficacy. 16, 17, 46 
Morinda citrifolia Linn. (Rubiaceae family

Extraction Method
Study by Gul and Bakht 47 on extraction of turmeric rhizome highlight that water extracted turmeric inhibited the growth of E. coli and S. typhimeanwhile aqueous extract autoclaved at 121 °C for 30 min reduced the growth of E. coli and S. aureus. Therefore, in order to concentrate the desired phytochemical or antimicrobial compound, the most convenient and appropriate method should be screened prior to selection. Extraction is a method where a desired substance is separated from its mixture by brought into contact with a solvent to form two immiscible phases. Thus the solvent must be soluble in the desired substance but insoluble with the other substances in the mixture. Extraction method has been used since thousand years ago by the ancient culture."Enfleurage" is one of the extraction method which means "to saturate with the perfume of flowers"in French.
48 Even "Enfleurge" is the only method usedto extract from delicate flowers such as Jasmine flower, however, this method is very costly and time consuming.
48, 49 Other conventional extraction techniques are cold-pressing (fruit rinds are grind and press to extract the oils), soaking in alcohol or boiling water and steam distillation (steam are passing through the plant, steam condense, oil separates from the plant). 49 With comparison to conventional method, the modern extraction methods such as Microwave Assisted Extraction (MAE), Supercritical Fluid Extraction (SFE) and Ultrasound Assisted Extraction (UAE) take shorter time and give better quality and yield of recovered extract. 50 The extraction methods of active compounds and essential oils from plants either medicinal or aromatic plants are depending on the suitability of the process and types of botanical material. 51 For example, maceration method is commonly used for massage and cooking oil and suitable for bulk extraction while extraction under reflux and steam distillation is commonly used to extract EO. On the other hand, UAE is typically used for initial extraction of material in small scale. 52 The type of solvent is another important factor that affects the extraction yield. Extraction process occurred as diffusion of solvent into plant tissues and solubilize of compound of similar polarity takes place. Since plant cell wall exhibit non-polarity character, it degraded efficiently in organic solvent compared in water. In addition, organic solvent is more favorable in maximizing extraction of phenolic compound from plant material as some plant"s substances are readily soluble in organic solvent. 53 Lee et al. 54 review on plant extracts as natural antimicrobial agent highlighted that the best solvent to extract antimicrobial compound from most of the plants is methanol and the plant extracts without exposure to high temperature exhibit more effective antimicrobial activity i.e. SFE used supercritical fluid solvent and UAE used ultrasound to break the plant cell wall takes place at ambient temperature. In addition, these two methods increased the yield of extraction at relatively low-cost. 55, 56 
Antimicrobial Compound in Food Packaging
One of the common ways to preserve food is by adding specific chemical to food products to achieve the inhibition of microbial growth and chemical reaction that can cause food spoilage. 57 The advantages of natural additives from plant extracts are less harmful to human and environment. Most of natural additives and their derivatives are classified as Generally Recognized as Safe (GRAS) substances. 58 Therefore, it is worth to review the plants in Malaysia that contain antimicrobial compound as to see the potential of their extract to replace the chemical additives. Incorporation of antimicrobial compound from plants in food systems can be done either added directly into the food itself or by slow release from packaging materials. 
Direct application
Antimicrobials compound are directly applied in food systems either in powder form or liquid prior to the package being filled and sealed. This method are typically used in soft drink production and meat products. 57 Study by Yuste and Fung 59 on 0.1-0.3% (w/v) of ground cinnamon in pasteurized apple juice reported in 6 log CFU/ml reductions of L. monocytogenes after 1 h of incubation, there are no further development of the microorganism is seen following in 7 days of storage. In addition, Cavaet al. 60 study on semi-skimmed milk mixed with essential oils against L. monocytogenes incubated for 14 days at 7°C revealed that MIC of 500ppm cinnamon bark and 3,000ppmfor both cinnamon leaf and clove.Karabagias et al. 61 studies on the efficacy of thyme and oreganoshows that the shelf life of meat based food product is extended when dipped in EO. The findings of these studies highly suggest that EO can be used as natural antimicrobial agent in food products. Gyawali and Ibrahim 9 study on antimicrobial activity of compound from plant origin in food systems model stated that only a few of natural antimicrobials are practically applied in food industry. The limited usage of plant antimicrobial compounds is due to strong smell and undesirable aftertaste besides having poor solubility in complex food matrices. Gyawali and Ibrahim 9 highlighted that plant extracts can be used as natural antimicrobial agent but the level of preservative required to significantly inhibit microbial growth must be considerably higher than the one used in laboratory media. In addition to that, the antimicrobial compound may not necessary for the interior part of food as most of microorganisms grow on the surface of food products. Therefore, it may cause an excessive use of preservative which then affect the quality of the foods. 10 This disadvantage lead to major problem for the food industry where reduction in amount of natural preservative used will required additional preservation technique such as heating and freezing. However, both alternative methods will lead to unnecessary cost and result in foods with poorer quality. Since the higher concentration of antimicrobial compound negatively affects the organoleptic properties of foods, it is suggested that antimicrobial compounds from plants must be combined with other natural preservative or technologies in order to produce synergistic effect against the foodborne pathogens.
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Edible film and coating In food packaging system, the use of edible films as carrier to release the antimicrobial constituents is a form of active packaging. Since microbial growth in foods occurs mostly at the surface of the food items, 62 research has been done with the goal to incorporate the antimicrobial substances into the food packaging to keep up quality and to delay the spoilage of the foods. This technique allows the antimicrobial compound to be concentrated at the surface of food where microbes usually grow and this may speed up the inhibition of spoilage microorganism. 18 Generally, edible film and coating are made from renewable natural biopolymers such as protein, lipids, polysaccharides or the composite of these components. Edible films or coatings based on biopolymers development have gained interest mainly because of its friendliness to the environment and its potential to substitute petrochemical based material in food packaging industry. Nilda 63 reported that newly developed edible films incorporated with clove and oregano oils preserved bread longer than commercial additive, calcium propionate. After 10 days, Nilda identified that bread slice with commercial preservative lost its effectiveness but edible films containing small droplets of the oils continued to slow down the grow of mold. 63 The study by Pranoto et al. 64 on the minimum incorporation of garlic oil at 100ml/g in chitosan showed that antimicrobial activity against S. aureus, L. monocytogenes and B. cereus. They also highlighted that garlic oil components did not affect the mechanical and physical properties of chitosan films as proven by FTIR analysis which showed no interaction of garlic oil with functional group of chitosan. 64 Seydim and Sarikus 65 studies on antimicrobial activity of whey protein based edible films incorporated with oregano, rosemary and garlic essential oils reported that film with oregano oil was the most effective against Escherichia coli O157:H7, Staphylococcus aureus, Salmonella enteritidis, Listeria monocytogenes and Lactobacillus plantarum at 2% level. In addition, Rojas-Grauet al. 66 highlighted that presence of essential oil from plants significantly modify the tensile properties but does not affect the oxygen and water vapor permeability of films.
The previous decades have exhibited an alarming increment in the use of petrochemical-based synthetic packaging material such as polyethylene terephthalate, polyamide, polypropylene and polyethylene 67 due to it effortlessly accessible in large amounts, cheap and have mechanical properties appropriate for commercial food packaging applications. However, these nonbiodegradable packaging materials endanger the environment. Thus, food companies everywhere throughout the world are striving to develop an alternate biodegradable food packaging systems, including edible films and coatings for foods.
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Conclusion
Active packaging such as antimicrobial packaging and controlled release packaging are promising technologies that can impregnate the antimicrobial compound into film material of food packaging and release the compound consistently over stipulated period of time to kill microbial that cause food spoilage. However, proper screening should be done during selecting and incorporating the antimicrobial compound into film of food packaging. Choosing the right antimicrobial compound to inhibit the targeted microbe or food-borne pathogens should be done in order to increase significantly shelf life of desired food products. Besides, if the targeted microbes have very short lag periods, it is not effective to choose a polymer which releases antimicrobial compound very slowly over a period of time. Also, if the antimicrobial compound is very compatible with the polymers that act as carrier, the antimicrobial compound may not be released at all or if it is incompatible the antimicrobial compound might be released rapidly therefore it defeats its main purpose to extend the shelf life of the food products. Even though spices and herbs extracts are fame for their antimicrobial properties, but study on application of the extracts into edible films is limited. 65 Further researches on plant extract mode of releasing from packaging material are suggested. From this review, it can be concluded that the highlighted Malaysian plants did contained major group of antimicrobial compounds and can be used as sources for natural antimicrobial additives in foods. However, both structure-function and chemical compositionantimicrobial activity relationships of these compounds are yet to be established. Further research on Malaysia plants and the structural relationship between their antimicrobial compounds activities is suggested to identify the efficacy of each plants extract in food packaging.
